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0 Peroral preparation of an acld-unstable compound. 

>S K subs««*:e. suspended In .no maten,. and » . second .aye,, coaled on *e 

"^first layer, of enteric film. The acid-unstable compound is a benz.m.dazote compound. 
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PERORAL PREPARATION OF A CID-UN STABLE COMPOUND 

This invention relates to a novel stabilized peroral preparation containing an acid-unstable compound. 



(Prior Art ] 

Benzimidazole derivatives having an H*-K*ATPase inhibition effect, which are now on the way of 
development are useful In the treatment of digestive ulcers, since they would intensely suppress the 
secretion of gastric acid. Since these compounds e*ert intense and persistent effects, they attract public 
attention as novel drugs for'treating digestive ulcers which substitute for histamin Hi receptor antagonists 
such as cimetldine. Animal tests have indicated that 2-({4^3-methoxypropoxy)-3-methyipyridin-2. 
yl}methylsulfinylhtH-benzimidazole sodium, among* these compounds, has a particularly intense effeci of 
suppressing gastric acid secretion and an appropriate duration of the action. Thus it is expected to be 

clinically useful. . 

However the abovementioned benzimidazole derivatives are poor in stability. In particular, they would 
be rapidly decomposed and colored under moist conditions or in an acidic to neutral aqueous solution. 
When these compounds a/e to be formulated into a preparation for oral administration, therefore, it should 
be coated with an enteric coating to thereby prevent the decomposition of the same with gastric acid. 
However an enteric coating Is an acidic material which is Insoluble in water under acidic conditions and 
soluble In water under neutral to ajkaline conditions. Thus the coating of a core comprising an acid-unstable 
compound, e.g.. a benzimidazole derivative with such an enteric coating might generally cause the 
decomposition of said acid-unstable compound. Such decomposition occurs even during the enteric coating 
stage by a common method, for example, with the use of a fluidized bed coaler, which results in the 
coloration of the surface of the core. Further the storage stability of the coated core as well as the stability 
in an acidic solution of the same might be lowered thereby. 

In order to avoid these difficulties. Japanese Patent Laid-Open No. 258316/1967 and No. 25B32D/18B7 
disclose each a method comprising infeVmeolately coating the core containing an acid-unstable compound 
with a material soluble in water or decomposable In water and then further coating the same with an entenc 
coating. However these methods cannot sufficiently stabilize an add-unsiabie compound and therefore 
further Improvement Is required. 



[ Summary of .the invention J 

The present inventors have conducted extensive studies In order to further stabilize an acid-unstable 
compound contained In a core. As a result they have found that the conventional methods can be improved 
by intermediately coating said core with both fine panicles of a hardly water-soluble material and a hardly 
water-soluble film-forming material, thus completing the present Invention. 

--Accordingly, the present invention provides a peroral preparation of en acid-unstable compound 
characterized in that a core containing an acid-unstable compound Is coated with a hardly water-soluble 
film-forming material containing a suspended, hardry water-soluble fine materia!, and further coaced with an 
enteric coating. 

A peroraJ preparation of an acid-unstable compound, according to the invention, comprises (1) a core 
containing the acid-unstable compound. (2) a first layer, coated on the co/e. comprising a hardly water- 
soluble, film-forming material and fine partides of a hardly water-soluble substance, suspended In the 
material, and (3) a second layer, coated on the first layer, of enteric film. The add-unstable compound Is 
preferred to be a benzfmidazofe compound. 

The benzimidazole compound to use in the invention is dlsctosed In EP-A 268 856. 

The core may contain a pharmacologicaiTy effective amount of a pharmacologically effective, aad- 
unstable compound. A most preferable, adaptable compound Is sodium sart of 2^{H3-methoxypropoxyh 
3-memylpyridin-2-yf)me1hyr*3u!nnyl>-lH^nzimidazol. 

It is preferable that a weight ratio to the substance to the materiaf is not less than 5 percent 

Now the present Invention will be described In detail. The term -core - used herein refers to those 
conventionally used for oral administration, such as tablets, granules, fine subtllaes and capsules. The core 
may be prepared in a conventional manner. For exampfe. a core In tablet form may be obtained by mixing 
an acid-unstable compound with exrfpionts such as mannito! *QHuo and binders such as hydroxypropyt- 
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cellulose or &ny(pym.nd6be. granulating the obteined mixture by lluidiied bed granulation or tumbhng 
0^0^8^^,3009 .he granu.es. A, me acid-unstable compound, a benzim.dazo.e denvaLves. .n 

l^Z %Vfl-a.no*ypropo^ «** 
will ha simolv referred to as the jnatoiaLSJiereinafter. may be preferably employed. 

" £S2 fte hLy wat^r^SeTne material to be used as the intermediate coating layer ,r . the 
present invention include magnesium ox.de. sll.cic anhydride, calcium si.,ca.e. n**™**^ 
Snel,l carbonate, aluminum hydroxide, caicium stearate. magnesium stearate and sucrose fatty acid 
Tsters Bther one of these matenals or a mixture, thereof may be used in the present .nvention. Examples of 
S a^W wa«ar-so.ub.e film-forming materia! include ethy.ce.lu.ose and polyvinyl acetate . : fs preferable to 
,o use at Tela Sr. by weight stiff pretorably at feast 10*. by weight, of the hardly water-soluble materia! 
bttod on the hardly water-soluble „.m-forming matena.. When me ratio of the ^^liSltZ 
■ Srn^no material is tower than 6% by weight the dlsintegreUon of the core takes a prolonged penod of time 
TZ S *T£e«Z of the aceve'ngredient is retarded. The ratio of the fine material to the fi.m.form.ng 
material may be increased up to such a level as not to inhibit the coating procedure. 

n^rpreVemlention. the formation of the intermediate coating layer by coating •» am .£ bod, 
said hardly w 8te ,so.ub.e fine materia! and said hardly water-soluble filnvtorrmng ^rtTL^lSS 
docted in L following manner. Namely, tne fi.m-forming materia) is dissolved a soM"t such s ethane, 
and then the fine matena. is thoroughly suspended therein, with the use of. for example Polygon The 
I suspension may be sprayee onto me core in a conventional manner, for example. w,th the use of 
a lluidized bed coater to thereby form the aimed Intermediate coating layer. coatino 
Then the core thus coated with the intermediate coating layer is further coated «m an MM coung 
to thereby give a stabilized peroral preparation of an acid-unstable compound according to me present 
Z£Z Tne coating with an' enteric coating may be carried out in a conventional "™°<^™*'ll 
eTeric materia, is dissolved or suspended in a solvent optionally together with a plasbaaer. and «»»H« 
mus obtained is applied onto the intermediately coated core in a conventional manner w*. lor example, a 

" U:d ^ b ptTme enteric materia, to be used in me present .nvention Include 

.ufose^tnalate. cellulose acetate phtha.ate. melhacry.ic acid/memy. methacrylate copolymer and po.yv.ny. 
acetate phihelete. 
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[Examples] 

To further illustrate the present invention, and not by way of limitation, the following Examples will be 
given, wherein all parts and percentages are by weight, unless otherwise noted. 



Example 1 



„ The materia. S. mannito. and magnesium oxide were mixed together. To JJSSlSSS 
added hydroxypropylce.luloae dissolved in ethanol. The mixture was granulated dned ^"^^ 
"S-mesh sieve to give granules (A). Separately crystalline cellulose waa m,xed w.th com starch ^and 
nydnCropy.ce.lu.ose dissolved in water was added mere.o. The obtained mixture was granuteted, dried 
Sd^saed through a 28-mesh sieve to give granules (B). The granules <A> and B> ^^ethytoel- 

« tutose talc and magnesium stearate were mixed together and treated with a s, "*^ sh °! ™f "» 
(mfd. by Okada Seiko K.K.). Thus uncoated tablets of me following composition each we.gh.ng 120.2 mg 
were obtained. 
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to 



Composition: 


parts 

, 


materia! S 


5 


mannitol 


45.3 


magnesium oxide 


40 


hydroxypropylcellulose 


2.5 


cryjtal.ino cellulose 


to 


com starch ^ 


10 


carboxymethylcellutosa calcium'' 


5 


talc 


2 


magnesium stearate 


0.2. 



. 60 g 0 | ethylcellulose was dissolved in S40 g of ethanol and <0 g of silicic anhydride was dispersed in 
,he obtained solution. Tho uncoated tablets obtained above were intermediately coated with the d.spersion 
15 thus obtained by us.ng a fluidized bed coater (GLATT WSG-3). Thus intermediately coated tablets each 
weighing 122.8 mg were obtained. 

Next 300 g of hydroxypropylmettiylcellulose phthalate. 15 g of titanium oxide. 30 g of talc and 30 g o 
^ a glycerol fatty acid ester ( Myvacet* 8-40T) were dissolved andor dispersed in a mixture of 80 . ethanol 
with water. The above-described tablets were coated with the solution thus obtained In a fluldlzed bed 
coater. Thus enteric tablets each weighing 131.7 mg were obtained. 



3S 
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Example 2 

SO g of eihylcellulose was dissolved in SOU g of ethanol and 50 g of magnesium oxide wm d*P«Md I to 
the obtained solution. The uncoated tablets obtained In Example i were intermediately coaled with the 
above dispersion. Thus Intermediately coated tablets each weighing 12Z6 mg were obtained. Next 300 g of 
hydroxypropylmethylcellulose phthalate. 15 g of titanium oxide. 30 g of talc and 30 g of a glycerol fatty add 
ester ( Myvacet* JM0T) were dissolved and/or dispersed in a mixture of 80% ethanol with water The 
intermediately coated tablets described above were then coated with the resulting solution in a flu-dued bed 
coater. Thus enteric tablets each weighing 132.0 mg were obtained. 



35 



Example 3 

The material S was mixed with mannitol. To the obtained mixture was added hydroxypropylcellulose 
dissolved in ethanol. The resulting mixture was granulated, dried and passed through a 28-mesh sieve to 
give granules (A), which were mixed with crystalline cellulose, corn starch, caiboxymethylcellulose i potas- 
sium, talc and magnesium stearate. The mixture was treated with a single-shot tablet machine to hereby 
give uncoated tablets of the following composition each weighing B9.7 mg. . 
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Composition: 


parts 


material S 


5 


mannitol 


65.3 


• hydroxypropylcellulose 


?.S 


crystalline cellulose 


10 


com starch 


10 


carboxymethylcellulose calcium 


5 


talc 


2 


magnesium stearate 


0.2. 



60 g of ethylcellulose was dissolved In 540 g of ethanol and 6 g of silicic anhydride was dispersed In 
the obtained solution. The uncoated tablets obtained above were intermediately coated with this dispersion 
in a fluidized bed coater. Thus Intermediately coated tablets each weighing 102.S mg were obtained. Next 
300 g of hydroxypropylmethylcellulose phthalate. 15 g of tftenluj^oxide. 30 g of talc and 30 g of a Qlycerol 
farty acid ester ( Myvacet® 8-40T) were dissolved and/or dispersed in a mixture of 80% ethanol with water. 
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. ^ . *. n ,roH -nth me resulting solution in a 
The intermedin coated tablets ^^^^^^^^ 
flu.d.2ed bed coaler. Thus enteric tablets each weighing 1 \22 mg were ooiaineo. , 



S Referential Example 
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SO 



obtained 
Example 4 



tf<p«Kl In Dl. obuinM Mtfon. The un»a,=a BW« "^7» ,„,., ^ „„ MM 

entenc tablets each weighing tl 2.0 oifl were obtained. • • 



Example 5 



60 g of ethy.ce.Mose was disced m 540 g '^'gZJES.'ZSi t 

S ucroseV and tn-stearate were dispersed in ^^^'^ ^Lately coated tab.etk 
Example 3 were intermediately J*"^ phthalate, 15 « of 

each weighing 100.8 mg were obtained. Next 300 9 ^acete 9-40T) were dissolved and/oV 

.itanium oxide. 30 g of talc and 30 9 of a glycerol hl **^ < JJ^y eoat d tab.ets were further 
dispersed in a mixture of 80% ethane. w,«h ^J^J^jZ^S^rB obtained, 
coated with the resulting solution. Thus enmnc tablets each wo.gh.ng ma.a mg 



Example 6 



60 g of emy.ce.Mose was dissolved in 540 g of emano. ^ - ^ ^ZSSS^S 
dispersed In the obtained solution. The uncoated >^««£ .J^SS. 9 5o^ wer8 obtained, 
with me resulting dispersion. Thus intermediary ""Z^^JSZI oxide. 30 g of talc and 3 P 
Next 300 g of methacrylic add/mejy. -*S^J*^ 8 J t££Z* methylene chloride. The 

each weighing 1 12.5 mg were obtained. 



Example 7 



60 g of ~» was d-H* in a m^ure of ethane. = J 

of magnesium oxide Was dispersed in the obtained f^JJ^^SS coated tablets each wetghlnb 
wer.Tntermedtataly coated with the resulting <^^]^^Z^^ g of titanium oxide. 3? 
,01.0 mg were obtained. Next 300 g of ^f*^^^ dispersed in a 

fl of fata and 30 g of a glycerol ^^^^^y^ated Uh.e,s were further coated with the 
mixture of 80% ethanol with water. The above intermediately coatee wo , 
rating solution. Thus enteric tablets each weighing 1 10.4 mg were odtamod. 
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(Effects of the Invention] 

To further illustrate the effects of the'present invention, the following Test examples will be given. 



Test Example 1 . . _ • . 

--The enteric tablets obtained In the above Examples 1 and 2 and Referential Example were shakenin 
»e 1st fluid 83^ sped Hod in the Pharmacopoeia of Japan and the appearance of each tablet was observed. 
io Table 1 shows the results. 

Table \ 



is 



20 



25 



30 



Sample/ Time 
. (hr> 


a 


4 


6 


8 


Ex. l 










Ex.2 










Ref. Ex. 






X 





Note: -: Not changed (white). 



t: Somewhat changed (slightly 
yellow). 



: Changed (yellowish brown). 



T eo.e . obv.ous.y Indicates that (he appearance of the tablet of Referential f^ , - 2?£. -ar 
shaking for four hours, white those of Examplee 1 and 2 showed no change after shaking for eight hours. 



Test Example Z 

The enteric tab.ets obtained in the above Example, 1 and 2 and Z\T^TZ 
M a, 25 " C and at a relative humidity of 75% or at 40 C and at a relaove humidity of 75% for one week and 
the appearance of each tablet was observed. Table 2 shows the results. 

Teble2 



so 



Sampfe/Temp-rfiH 
conditions 


25*C,.RH 
75% 


•40/ C. RH 
75% 


Ex. l 






Ex.2 






Ref. Ex. 






Note: Not changed (white). 


z: Somewhat changed (slightly yellow). 


* r Changed (blueish black).. 



Table 2 obviously indicates mat the tablet obtained In Referenda! Example stowed la 
and at a relative humidity of 75% and significantly colored at 40 C and at a relatf ve humMfty ofW%^ On 
S6 m. other hand, those Of the Examples 1 and 2 showed no change at 25 C and at a relative humidity of 
75% and slightly colored at 40 * C and at a relative humidity of 75%. 
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Test Example 3 ... 

- Tto'iurifetfon penoda of me tab** obtamed in .he above , ^JJ^VZ Z'Z^ 
Example were determined according to the OisintegraOon Te* (w.th 2nd nuid) specified 
poeia of Japan. Table 3 shows the results. 

• .Table 3 



Sample 


Disintegration 
period (hr) 




7.4-7.8 


Ex, 2 


7.7 - a.o 


Raf. Ex. 


72 - 7.8 



Table 3 obviously indicates that the enteric tablets of Examples 1 and 2 are comparable to that of 
ftelerentiai Example in me disinte 9 ration period without showing any prolongation thereof. 



Claims 



£1 



A peroral prepare of an ac.d-unstadle compound, whfch ^^^X^X 

nClS P^p2tS e a,^^ in which me cere contains e pharmaco,o 8 ica„y etfec^e 
^'^X^^^^t^ - acld-unatable compound is ja 

^ItpTmXpin as Calmed in Claim 1 or 2. in whicn me acid-unstab.e compound Is sodium saj.t 

of 2((4-(3™*oxypropox^^ S6lected fmm fce gro i 

s A oeroral oreDaration as claimed in Claim 1 or 2, in which the suDsianct, 13 *o »w a y 

material is not less man 5 percent obtained from one 



Claims for the tallowing Contracting States: GR ES j 
soluble, film-forming material and fine particles of a . hardly wa ^^ u * 

"TTS.tW « cUtand in can, 1 o, 2. In ft. «*>-»»W>l. «- » »*«» =» <X 
meO«>«propowH^'inylpyn«n-2^l|mein»ls>alWiyl)-iM<iin2imio«!ol. 
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S a method as claimed in claim I or 2. In which ihe substance is selected from the group «iMM 
n-iKm oSe ancle anhydride, calcium silicate, magnesium hydroxide, magnesium carbonate alu- 

« n i«cted from the group consisting of ethyl cellulose and polyvinyl acetate. 

ifj meC as claimed in Catm , or 2. in which a weight ratio of the substance to Ihe matena. Is not 

' e8 %Tm a £od , « claimed in claim I or 2. in which the enteric film is obtained from one selected from the 

grou p £221" Ty^py^ethy^nutose phthaiate. co.iu.ose acetate phtheiate. a copo^mer of 

methacryllc acid and methyl methacrylate. polyvinyl acetate phttialate. 

iAmeulod as claimed In claim 1 or Z in which the second layer contams a piaster 
8 A peroral preparation of an add-unstable compound, which comprises (U a core containing «ha add- 
k, «™nd i2\ a first layer coated on the core, comprising a hardly water-soluble, film form.ng 

l^Z fT^of t^ wTer-so-uble substance. Lpended in the mater.,, and ,3, a second 

'layer, coated on the first layer, of entene film. 



